Our study considers the question of training in firms using an experimental laboratory approach. We investigate the following questions : What conditions, excluding external certification, will bring workers and employers to cooperate and share a rent generated by the workers' training? What conditions will induce workers to accept the training offer, for employers to initially offer the training and to reward the trained workers in the last stage of the game? We analyse the impact of the size of the rent created by training and the existence of an information system on employer reputation rewarding trained employees. Reputation does matter to induce cooperation, but in the absence of external institutions, coordination on the optimal outcome remains difficult.
Introduction
Firms' investment in training is considered essential to innovation and economic growth. In the context of trade liberalization and market globalization, a well trained labor force represents an important hedge over competitive international and national firms.
Becker's seminal paper (1962) on training by firms in a competitive labor market, suggested a clear distinction between general and specific training occurring outside the education system. General training increases workers' productivity, but it can be mobilized in different contexts and by different firms. Firms anticipating that workers could leave and that other firms can poach their trained workers have no incentive to provide and finance general training. It is therefore left to employees to support the costs of their general training. In contrast, specific training, is a training that is entirely devoted to a particular production system and it can't be easily redeployed outside it. The firm as the sole beneficiary of this type of training will contribute to its funding. 1 However, empirical studies by Lowenstein and Spletzer (1999) , Garcia, Arkes and Trost (2002) , and Booth and Bryan (2007) showed that employers support the cost of general training. Pischke (1999a, 2000) , even in the context of a competitive labor market, argued that firms financing of general training is possible if firms have a monopsony power following the training of their workers. 2 This monopsony power arises from the asymmetric information obtained with the training on the workers' level of ability, which is not available to other employers in the labor market. General training is offered by employers when the expected earnings from the training of high ability workers are large enough to compensate losses due to the training of low ability workers and with the latter being invited to leave the firm.
Autor (2001) used a similar argument to show that training provided by temporary help employers is general. He argued that free general skill training induces workers' self selection and allows firms to screen workers' ability. He found strong empirical support for his model using surveys of the Bureau of Labor Statistics on temporary help workers. Booth and Zoega, (2000) considered that the complexity of the task justifies the funding of general training by firms. Leuven, Oosterbeek Sloof and van Klaveren (2005) proposed a model where a reciprocal worker may be willing to give the firm the full return on its 1 Note that an important part of specific training is produced informally like "learning by doing or learning by observing". This training is not valued by any types of certification and will not be discussed in this paper. 2 Acemoglu and Pischke (1999b) justified that general training is financed by firms operating in imperfect labor markets. In those markets, the firms can benefit from their employees' general training in paying them below their marginal productivity by exploiting wage compressions of regulated labor markets and from costs that restrict the workers' mobility. Peraita (2001) found, however, little empirical evidence in the highly regulated labor markets of Spain to support that model. general training investment. Using a representative survey of the Dutch population aged 16-64, they found that workers with high self reported sensitivity to reciprocity have 15 percent higher training rates than workers revealing a low sensitivity to reciprocity. However, reciprocity can be either a direct or an indirect mechanism. Direct reciprocity implies that: 'I trust you because you were trustworthy with me before' (Axelrod, 1984) . Therefore, it relies on repeated interactions between the same pair of employer and worker. In contrast, if the training offer to a worker is not repeated by the employer, either the worker accepts and the training is completed or the training is rejected. In this last case, the employer loses money and he will not repeat his offer to the same worker. Thus, the training game relies more on indirect reciprocity: 'I trust you because you were trustworthy with others before'.
With respect to specific training, one important empirical question is whether such training can be entirely specific? Training with computers and technical equipments can be specific to a firm, but being competent in one software or with a single technical unit is in more than one case sufficient to generate computer and technical skills that can be used outside the firm. Thus, the training firm and the worker are likely to share the costs of the training as well as the surplus or the rent associated with it. Kessler and Lülfesmann (2006) have showed the existence of an incentive complementaryty between employer-sponsored general and specific traning. Whether employees or workers should invest in firm specific training is a question that has been studied with an experimental protocol by Oosterbeek, Sloof and Sonneman (2007) . They found that when the outside wage is high and there are turnover costs, the employers invest more than the workers do.
In this paper, we analyze the training of workers in firms using an experimental laboratory approach. The following question is studied: What conditions, excluding external certification, will induce workers to make costly efforts to complete the training offered by firms and for the employers to accept rewarding those efforts by sharing the rent generated by the training? In our model, the worker's cooperation depends on the trust towards his employer in the last stage of the game keeping or not his promise to share the rent. To enforce cooperation, reputation building requires an institution that tracks and disseminates information about players' past actions. When lacking institutions and in the context of players not interacting repeatedly, the effectiveness of reputation relies on indirect reciprocity by knowing about one another's past actions. 3 In a treatment without information on the previous decisions of the employer, the worker has no means to learn about the employer's reputation. We consider two treatments with information, where the worker is informed whether the last promise by his current employer was actually paid. These treatments reflect, in reality, the reputation of a firm, which nourishes the worker's trust or mistrust about the current employer sharing the rent generated by the training. In one information treatment, the participants know that they play 25 periods as in the no information treatment. In the second information treatment, the number of periods played is unknown to the participants but randomly chosen. This feature introduces the dimension of risk associated with the duration of firms, which is generally not known a priori.
All treatments involve two types of workers : a productive high ability worker and a less productive low ability worker. The rent generated by the training is larger for high ability workers.
In our model, training is a mix of general and specific training (see Booth and Byran, 2005 , for an empircal support of this idea). It is general as the outside wage is affected by some trained workers leaving the firm. The training is partly specific since without a certification program, it is difficult for the trained worker to be recognized by the market.
The experimental laboratory approach offers an alternative to surveys in studying the training of workers. Empirical studies on training offers, even in surveys matching 'employers and employees data, pose tremendous difficulties in identifying the strategic behavior of both firms and workers. Baron, Berger and Black (1999) using a matched survey of employers and employees found that firms report 25% more training than workers do.
The paper is organized in five sections. In section 2, we present our training model, its resolution, a numerical application and the experimental design. Then, we present our predictive theoretical benchmarks in section 3. Our experimental results are reported and analyzed in section 4. In section 5, we conclude.
The theoretical game
Our basic economic model is based on Acemoglu and Pischke's (2000) paper introducing two modifications to their original model. First, we assume that the current employer knows the ability type of the worker at the beginning of the game. This information is discovered in at least two ways. Holding a diploma works as a signal of the worker's ability (Spence 1973 ). The employer may observe previous production spells from, for example, periods of internship. The second modification allows the employer to propose a pay bonus to the worker in order to enforce the worker's decision to accept the training offered.
The model
The economy is composed of a large number of firms and workers. The productive ability of the workers, noted h, is heterogenous and divided in two types, h = η i with η 2 > η 1 = 1. In the population there are respectively p 1 workers of type 1 and p 2 workers of type 2.
The output, y, of a worker depends on his ability and his training:
If the worker offer a training τ = 1; τ = 0 otherwise. If the worker has exerted the effort associated with the training e = 1; e = 0 otherwise. We assume a cost γ supported by a firm offering a training in period one. The worker accepting the training incurs an effort cost of c > 0. The production function is not firm specific.
The model consists of two periods. Workers produce nothing in the first period. The production level in the second period depends on the previous decisions. If τ = 0, or e = 0, the untrained workers produce η i with i = 1, 2. With training, the worker's production is αη i depending on his type. Thus the return to training is α − 1 > 0. We assume that the production of y induces a desutility cost f > 0 for the worker.
In the first stage of the game, the employer, knowing the worker's type, decides whether or not to offer training to the worker. If the employer decides not to offer training, (τ = 0), the game is over. With τ = 1 the employer endures a cost γ, and we move to the second stage of the game. In the second stage, the worker must decide to accept or refuse the training offer. The training offer consists in a bonus P promised to the worker. If the worker refuses (e = 0), the game is over. If the worker accepts the training (e = 1) , he endures an effort cost c. In the last stage of the game, the employer decides to transfer or not to transfer to the trained worker the bonus P.
The payoffs of the employers/workers are reported in the game tree presented below. In figure 1 , y corresponds to the output of untrained workers and y is the output of trained workers. λ is the fraction of workers who leave the firm, corresponding to an exogenous turnover rate. The (outside) wage on the labor market assuming that no worker accepts the training offer (or exerts the effort associated with the training) is:
This wage is higher than the production of the workers with low ability since a fraction of high ability workers leave the firm. The firm is forced to pay the same wage to the remaining workers, thus its layoff policy is to offer a wage v = 1 to low ability workers, a decision that will motivate them to leave the firm. The outside labor market is competitive so firms have to pay a first period training wage to ensure zero profit. In t = 1, the firms due to their monopsony power make expected profits of :
Firms will pay up front wages such that Π e − (W w + W e ) = 0. W w is the wage offered to workers for their participation at period t = 0, and the employers receive W e . The expected profit is shared between employers and workers according to a specific rule. The payoffs of both players at all stages of the game follow from the discussion. For example, the net payoff of the worker who receives no training corresponds to his wage rate v plus his share W w of the profit minus his desutility cost f.
Numerical application and the experimental design
To distinguish between the low and high ability workers, we assume in the experimental protocol that the ability of the workers' population, noted η, follows a log-normal distribution. With the mean of log η set to 0 and its standard deviation equal to 0.5, we obtain a mean to median ratio of abilities equal to 1.1331 (a value corresponding to a mean to median ratio of incomes observed in many countries). From this distribution, we define four types of workers (see in Appendix, Table A1 for the relative distribution of worker's ability level). For simplicity, we disregard the 20% lowest and the 20% highest levels of ability. Our reasoning is that the firms will neglect the rent produced by the training of workers of the lowest level of ability as the expected net return on training is too low. For the highest ability workers, either the marginal return on their training is considered too low or the firms will always offer them a training (τ = 1).
Outputs of workers depend on their ability level and the players' decisions (see Appendix, table A2). We assume a turnover labor market rate of 5% (λ = 0.05). All workers support a desutility cost f = 50. The total cost of training (γ + c = 15) is shared with γ = 5 charged to the employer and c = 10 to the worker. The equilibrium labor market wage, v, obtained with this specification is 60. 4 The expected profit (Π e = 54) is shared between the employer (W e = 40.5) and the worker (W w = 13.5). 5 These values reported in table 1 yield the numerical payoffs of workers and employees corresponding to Figure  1 for all treatments. We adopt a 3×2 design of treatments with the following strategic variables: information available to the worker (Information vs. N o Information), the ability level of the worker (Ability vs. N o Ability) and the number of periods (F ixed vs. Random). We use the symbol IE for information treatments where the number of periods of play is chosen randomly. More specifically, for theses treatments, the participants were informed that the number of periods to be played is randomly determined by the computer over the interval [5, 45] with each number in the interval having the same chance to occur. At the end of period 5 and for all the subsequent periods, the participants will be informed whether the session continues or is over (see instructions in Appendices In each treatment, the participants play 25 periods in a stranger protocol pairing.
3. Game theoretical solutions and predictions and the experimental procedure
Solutions and predictions
We use backward induction to derive the equilibrium behavior of the employer and the worker's optimal training decisions in our different treatments. Consequently, we start the analysis of the game at the last stage and present the employer's reward policy of
15 ' 54 which is divided between the employer (We = 40.5) and the worker (Ww = 13.5) such that Π e − (Ww + We) = 0.
a trained worker. Then, we look at the worker's optimal training decision. Finally, we determine the optimal choice of training offer by the employer in stage 1.
In the N o Information treatments, the employer cannot commit irrevocably to pay P (the amount promised) to the worker in the last stage of the game. Therefore, the promise works as a cheap talk and the worker who accepts the training offer will not received P . Knowing that he will never be rewarded for the costly choice of training acceptance, the worker will never accept any offers. Consequently, no employer will make the costly choice of offering a training. This result is independent from the ability level of the worker: the unique Nash equilibrium predicts no training offers by employers and no training acceptance by workers. The theoretical results hold for all periods as interaction is anonymous and one-shot, therefore the 25 periods are repetitions of static games and not a dynamic game giving rise to further equilibria. In other words, the stranger protocol pairing implies a random-matching that allows us to eliminate reputation effects. Thus, we should observe no trained workers in treatments AN I and NANI.
Let us now consider the information treatments with a finite and an infinite horizon game. Given the worker is informed about the status of the last promise by his current employer, he knows, before making a decision, whether the last worker who accepted an offer received P . Since the number of rounds is fixed and known by the players for information treatments I, players face a finitely repeated game. With the number of periods fixed, cooperation cannot be sustained and the backward induction principle implies that the employer will not reward the trained worker in the last stage of the last round. The worker will reject the training offer in round 25, and the employer will not offer a training in that last round. Game theory predicts that the non cooperating equilibrium strategy played in finitely repeated interactions is the same as in the one shot game (Selten, 1978) . 6 In the random number of periods treatments, IE, the employers are in an infinitely repeated game, which ends after a random number of repetitions, and therefore reputation building may enforce cooperation among players. However, models based on sub-game perfection imply that enforcing cooperation requires information about reputation that is recursive in nature; one needs to know not only one's partner's past action but also one's partner's partners' past actions, and so on. 6 Although a fixed number of rounds should lead to a unique perfect sub-game equilibrium, some participants may not explicitly take into account the last period of play in their strategic considerations as mentionned in Osborne and Rubinstein (1994, see paragraph 8.2 in chapter 8). Thus, cooperation may raise from Information treatments but it should decline over time (i.e. when the end is imminent). However, in a famous paper, Kreps et al. (1982) demonstrate that if each player assesses a positive probability that his partner is 'cooperative' if the other cooperates, then sequential equilibria exist wherein perfectly rational player cooperating in finitely repeated game until the last few stages. Note that in our design, this explanation can't hold because of the limited information disseminated among players.
As motivated in Bolton, Katok and Ockenfels (2004, 2005) , available information is unlikely to be this extensive, implying a rather limited domain on which informal reputation systems can be effective. In practice, only partial information about others' reputation is typically available. Models relaxing the sub-game perfection principle suggest that cooperation can be sustained on quite modest amounts of information; perhaps solely on information about a partner's recent past, information that is relatively easy to observe. With reputation effects, the structure of the game is modified. Assuming that employers take into account the effect of their current behaviors on the other workers' future behavior, the payment of P in the first round may generate cooperation (i.e. training acceptation by workers and rent sharing by employers). If the employer can commit to pay a compensation refunding the cost of training plus epsilon to the worker (i.e.P = 10 + ε), he should accept such offers. As the employer will meet a succession of workers, the payment of the promise in the first round corresponds to a costly signal sent to workers in the next rounds. In case of payment, the employer signals to their future workers that he will reward trained workers or at least that he did so. Thus, the employers who paid P signal their willingness to cooperate with workers who accept their offers. In consequence, the next workers will be more likely to accept his promise and received P . As a result, some employers may develop a good reputation. Whereas defection of the employer implies no cost in the current round (P = 0), the employer sends a negative signal to all the future workers in doing so. Thus, a worker who observes that his current employers didn't paid P to the last trained worker shouldn't accept his offer.
To sum up, the absence of external institution to enforce promised payments makes cooperation impossible between players in the N o Information treatments, disregarding their ability level. In the Information treatments with a finite horizon game, neither the information condition, nor the ability level (i.e. the size of the rent) should influence the players' behaviors. Therefore, we should observe no training offer -no acceptance and no honored offer-for the high and low ability treatments for both the N o Information and the Information treatments with a fixed number of rounds. The situation differs with the information treatment with an infinite horizon game, IE.With a random number of periods, reputation building should enforce cooperation among players. More training should be offered and accepted, particularly for the Ability treatment where the payoffs are more important. Training offers honored by employers should be observed in the IE treatments, particularly in the Ability treatment.
The experimental procedure
The computerized experiment involved 12 sessions of 18 participants playing 25 independent periods for a total of 5600 observations, or 900 observations per treatment. After each round, participants were randomly rematched by pairs within their initial group of 6 without switching roles. A participant is usually confronted with 6 different partners in an irregular fashion. We did not inform the participants about the restrictive matching procedure that allowed us to get 6 independent observations for each treatment for the non parametric analysis of the data. Participants, mostly students of economics or business administration from the University of Montreal, were invited by leaflets and e-mails to register for the experiment. They were seated at visually isolated terminals where they found the written instructions (see in Appendix for an English translation of the instructions for one treatment). 7 The instructions were read by the instructor and the participants were invited to privately ask for clarifications. All participants had to complete a comprehension questionnaire. The experiment started when all questions were correctly answered by all participants.
Basic information feedback was the same in all treatments. The worker was first told if the employer made him an offer of not. If the worker accepted the offer, he was informed in the last stage of the game if the employer had respected his promise P or not. Profit for the period and cumulated earnings were given to the participants. In treatments with Information, the worker got additional information about the value of the last paid promise by his current employer.
The computerized experiment was programmed and conducted with the sofware Z-tree (Fischacher 2007). In all sessions we used the same conversion rate for ECU (Experimental Currency Unit) : 1 ECU = 2 Canadian cents. Including the show-up fee, participants have earned an average of 22 Canadian dollars. A session lasted about 90 minutes including reading the instructions and running thecomprehension questionnaire.
Results
Average earnings of employers and workers by treatments are reported in table 2. For the Information treatment with known 25 periods of play and the N o Information treatment, the employers' payoffs are higher on average than the theoretical predictions. 8 The earnings are higher for the high ability workers, A, while more in line with the theory for the low ability workers, NA. 7 In the experiment, the employer was named player A and the worker player B. 8 As mentionned earlier, for convenience, the ability level is noted A (NA) for high (low) ability workers. NI is for no information treatments. The information treatments with 25 fixed periods corresponds to I. For the information treatments with expected 25 periods we add a suffix E for expected. Therefore, the AIE treatment stands for Ability and Information treatment with Expected 25 periods. The results for the information treatment with a random number of periods, IE, is in line with the theory.
Thus, in general, participants and, in particular, those associated with the high ability workers are more cooperative than the theory predicts as they succeed to create the rent associated with training. To investigate their behavior, we analyze the dynamic of the game: the employers' training offer, the workers' decisions to accept or not the offer, and the employers' decisions in the last phase of the game to reward or not the trained workers.
Aggregate results and the dynamic of the game
In contradiction with the theoretical predictions, in the NI and I treatments, the employers offer a significant amount of training.in the first period 9 This result is maintained for experienced participants up to period 20, except for the AN I treatment,where the number of offers is insignificant after round 20. We also note an end-game effect characterized by the rejection of a significant number of offers in the last period (round 25).
In more than 83% of all cases, the employers offer training. The light columns of figure 2 indicates that the number of training offers differs between treatments, but the difference between AI and NAIE is the only significant one (U robust rank order test). 10 Figure 2 also indicates that an important number of workers are trained with percentages ranging from 73% in the AI treatment to 28% in the NANI treatment. The AI treatment is statistically superior to NAI, NAIE, and NANI, and AIE dominates NAIE, and NANI confirming the empirical literature that high ability workers receive more training than low ability workers. The large proportions of offers for the low ability workers in the inform treatment with a random number of periods, NAIE, and in the low ability no informormation treatment, NANI relative to the low ability inform treatment with a fixed number of periods, NAI, although statistically insignificant, suggests that employers try to exploit the employees poor control of the situation. Interestingly, however, the employees appear to be aware of this and massively reject the training offer.
In table 3, we report random effect probit models on the role of treatments to explain the probability that a training (promise) is offered by the employer and the probability that the worker accepts the training. The results basically confirm the non parametric tests. Relative to the no information no ability treatment, the information treatment with fixed period and with high ability workers increases both probabilities. With the information treatment with 25 periods expected, the results differ according to the ability: employers are more likely to offer more training to low ability workers, while high ability workers are more likely to accept the training offers. Low ability workers refuse to be fooled while high ability workers believe that they have a better chance to get to their share of the rent with employers honoring their promises. 
Employers' training offers
In Table 4 , the determinants of training offers by treatments are investigated with random effects probit models. The endogenous, exogenous and predetermined variables used in the regressions are specified in the Appendix (see Table A3 ).
Let the latent variable T * it represents the utility for the employer i to offer at period t a training to a worker. This decision is explained by a vector of observable variables z it , the corresponding parameter vector δ, a random individual component η i , and a random variable ε it :
The two random elements are independent and follow a normal distribution. The latent variable T * it is unobservable, but we do observe the i individual employer in period t offering or not a training to the worker. Thus, we use the auxiliary variable P it ,
Two specifications are considered. In column (1), only the variables associated with the experimental design are used. We have a '1 st period' dummy variable to signal willingness to cooperate between employers and the workers before the participants enter in the dynamic of the game. The dummy 'Last five periods' captures an end game-effect, if it exists. The variable 'Period' tracks the dynamics of the game and the learning process of the participants. 'High ability' is a dummy variable, with the reference variable being the 'Low ability worker'. For both the employer and the worker, there is a risk that the other will not cooperate. For the employer, it is costly to have an offer rejected, particulary, in the low ability treatment. The dummy variables 'Last offer by employers was rejected' and the crossed variable 'Last offer rejected*High ability' could explain the next period behavior of the employer in offering a training.
The results from column (1) relate to incentive variables. In column (2), we add the participants' characteristics as controlled variables: gender and dummies for graduate students and students in economics or in related fields (business, mathematics, computer science), which might perform better in experiments involving aspects of game theory. The variable 'Previous participant' informs if the subject has participated in a laboratory experiment in the past. Finally, a dummy variable distinguishes the risk-seeking participants. 11 For simplicity, we only comment the statistically significant parameter estimates of column (2). The probability to offer training decreases significantly over time, converging toward the theory. However, in contradiction with the theory, we note the strong statistically negative coefficient with the first period dummy variable in the inform treatment with expected 25 periods. The worker's level of ability makes no difference when the participant has no information, in line with the theory, but the probability of an offer increases for high ability workers in both information treatments (with less impact when the last offer of the employer was rejected in the information treatment with expected 25 periods). For the information treatment with fixed periods, this result contradicts the theoretical prediction of a neutral effect of the ability on the employers' behavior. Men offer less training than women in the inform fixed periods treatment. Risk-seeking participants show a higher probability of offering training. 11 This variable was obtained in the following manner: when the participants are asked to pick a computer number, they are privately invited to choose a show up fee of $5 or a chance to earn $11 with a 50% probability or $0 with a 50% probability. For those choosing the lottery, a coin toss decides their earnings at the end of the experiment. It seems reasonable to suggest that the participants who choose the lottery are more risk-seekers than those choosing the guaranteed $5. However, we recognize that this measure of risk attitude is largely imprecise considering that attitude toward risk is contextual. Note: Number of observations: 900 for all specifications. a: statistically significant at 1%; b: statistically significant at 5%; c: statistically significant at 10%.
Reputation issue and how workers react to training offers
The light column of figure 2 indicates that with the introduction of information with a fixed number of periods, more training is offered to high ability workers relative to low ability workers, which contradicts our theoretical predictions. It appears in that employers are particularly concerned with their reputation with high ability workers. In every information treatment, the worker knows about the reputation of the employer to which he is currently matched. Specifically, the worker knows if his current employer has honored his last promise or not. In the affirmative case, the employer is developing a good reputation, P obs > 0, and otherwise a bad reputation, P obs = 0. There are cases where the employer has no reputation, P obs = none, because he never offered training or the offers were never accepted by the worker. This is also the situation that prevails for the first period of the game. 12 On the one hand, it may be less risky for employers with a good reputation (P obs > 0) to have their costly training offer be rejected. Thus, compared to employers with a bad reputation (P obs = 0), a higher proportion of employers with a good reputation should offer training to workers regardless of their ability level. This behavior is observed in figures 3a and 3b, which reports the proportion of training offers conditioned on the reputation of employers. On the other hand, the rent produced with the training of a high ability worker is higher than the rent obtained with a low ability worker. Therefore, the employers confronted to high ability workers have a strong incentive to make a training offer and to build a good reputation. In other words, they are more likely to make an offer in the subsequent games.
This virtuous dynamics is observed in figures 4a and 4b, which report the distribution of the employes' reputation status by the ability level of workers. In the information treatment with a fixed number of periods, we observe a larger proportion of employers with a good reputation in the high ability workers category relative to low ability workers (U-test statistically significant). A substantial difference is also observed in a reversed way for the employers with a bad reputation status. A similar pattern is found in the information treatment with expected 25 periods: high ability workers attract employers with a good reputation and low ability workers have a larger share of bad reputation employers (U-test statistically significant).
As seen in Figure 2 , the proportion of workers accepting the training offer vary by treatments. Low ability workers knowing that the rent generated by their training is relatively low might anticipate that employers will not honor their promise irrespective of the information situation and therefore are more likely to refuse the training offer. On the opposite, high ability workers are more confident to receive what was promised to them for training and are more likely to accept it. However, the information condition appears to matter when the employer has a good reputation. This is illustrated with figures 5a and 5b that show the proportion of low and high ability workers accepting the training offer controlled by the level of reputation of the employer. We can see that a good reputation by the employer contributes to narrow the gap between low and high ability level of the worker in accepting the training offer (U-test statistically insignificant in the¨fixed¨25 periods treatment). A bad reputation substantially lowers the acceptance level in general, but particularly for the low ability workers (U-test statistically significant in the 25 periods). Other variables are likely to affect the worker's behavior. If the last promise was not honored by the employer, this costly situation for the worker might affect his decision when the next offer will appear. The value of the promise might also play a role in the worker's decision. In particular, we have noted that 3% of the employers' offers were not credible: these are offers where the employers would be better off offering nothing if the workers were to accept that kind of offers. These offers are clearly non credible and we expect workers to reject them.
In table 5, we analyze the determinants of the decision by a worker i at period t to accept or reject an offer by the employer. Since the worker's decision is conditioned by the employer offering a training, we use a random effects probit model with unbalanced data for the estimations. In the no information treatments (NI), assuming workers marginally trust the employers' promise of in the first round, the probability of accepting the offers declines strongly over periods. Following a refusal by an employer to transfer the amount promised, the probability to accept a new offer is reduced. Thus, workers are discouraged to cooperate over time by employers who refuse to pay their promises. The erosion of trust can be explained by negative reciprocity: workers mislead by their current employer are less likely to accept new offers from future employers. The absence of reward from one particular employer discredits all employers.
In both information treatments (I) and (IE), the high ability worker is more likely to accept the training than a low ability worker, which contradicts our theoretical predictions for the (I) treatment. An increase in the value of the amount promised increases the probability to accept the offer, but within certain limits as the probability to accept an offer is decreasing with a non credible promise. Thus, the size of the rent associated with training influences positively the probability of accepting training. In the information treatments, the reputation of the current employer comes into play: a good reputation does increase the probability that the worker will accept the offer while a bad reputation decreases this probability. In both treatments, the bad reputation status exerts a stronger effect. Thus, there is evidence of a reciprocity strategy played by the workers. This reciprocity is relatively more important in the information treatment with a fixed number of periods. For the information treatment with a random number of periods, the reciprocity associated with the variable 'last acceptation not honored' appears to matter as much as the reciprocity with the employer's reputation status contrary to the previous information treatment. This difference might be explained by the risk factor associated with the random number of periods the game is played. Some indication leading in that direction is that the probability of accepting the training offer decreases with the number of periods of play in that information treatment. Note: statistically significant at 1%; b: statistically significant at 5%; c: statistically significant at 10%.
Thus, our theoretical predictions concerning the workers' behavior are relatively accurate as the game evolved for the no information treatments. Without information about reputation, there is little reason to suppose that cooperation can be sustained. Our predictions are also in line with the results for the information treatments with a random number of periods of play. The employers' reputation matters and more able workers are more willing to accept the training offers. However, they are refuted for the information treatments with fixed number of periods where the ability level of the workers and the reputation of the employers influence significantly the decision by workers to accept the training offer. These results can be explained by the fact that some participants assess a positive probability that their partners are 'cooperative' if the others cooperate, then sequential equilibria exist where perfectly rational players cooperate in finitely repeated game until the last few periods (Kreps, Roberts and Wilson, 1982) . Unfortunately, we do not observe any period effects to validate this explanation. 13 Interestingly, the random effects probit models leave no room for the observed characteristics by the participants to play a role in the decision to accept a training offer. Incentives and information variables associated with the experimental variables are the key factors to explain the workers' decision to accept the employer's offer. Note that with matched employers-workers survey data, up to 30% of workers refuse training offers (See Turcotte, Leonard and Montmarquette, 2003).
Employers' monetary incentives and reward of workers' training.
Can the bilateral deviation from the equilibrium be explained (rationalized) by the employers' monetary incentives (in ECU) and reward behavior? From the worker's points of view, does it pay to cooperate? An employer can influence the worker's behavior in two ways. First, by attaching the promise of a bonus to the worker's acceptance of the training. In doing so, the employer promises to reciprocate to the worker's cooperative behavior (see Ferh and Gachter, 1999, Falk and Gächter, 2002) . If the worker accepts the training, he trusts the employer's reciprocity. Second, an employer may or may not honor his promise at the end of the game. The reward behavior contributes, in the N o Information treatments, to reinforce trust in reciprocity and, in both Information treatments, to build the employer's reputation. In figure 6 , we show that the value of the employers' promises are higher than the reward payments. The amounts promised and paid to depend on the ability level of the worker: the higher the ability level, the higher the bonuses promised and paid (most U-tests are statistically significant). These results were predicted only for the random periods treatment. As expected, however, the differences between the values of the bonuses promised and paid are lower with the information treatments than with the no information treatments (t-tests statistically significant).
Employers' reward and reputation building
At the end of a round, the employer offering training chooses whether to honor his promise. This decision does not have the same impact and interpretation in our treatments. In the N o Information treatments, the employer's individual decision has no direct influence on future games. But, if all of them refuse to pay, they discourage workers over the next rounds to accept training through negative reciprocity. In the information treatments, the employer developing a good or a bad reputation does not have a neutral effect on the worker's acceptance decision for training as was shown in table 4. Figure 7 shows that the proportion of bonuses paid to trained workers are high for informed workers, reaching 87% for high ability workers in the information treatment with a fixed number of periods. The proportion drops dramatically in the no information treatment with less than one third of low ability trained workers rewarded and 55% or the high ability workers (U-tests statistically significant for both AI and AIE with respect to AN I and NANI). As seen before, both information treatments reduce the gap between low and high ability trained workers in terms of employers honoring their promises.
In table 6 , we use a two-step procedure with unbalanced panel data, explaining first the decision by the employers to respect or not to respect their promise with a random probit model. In the second step, we use Feasible Generalized Least Squares to analyze the determinants of the actual amount transferred to the trained workers corrected for a selection bias with the Mill's inverse ratio variable obtained from the first step. 14 To compare the promises in the different ability treatments, we have standardized them: P nh = P (101−46.2) for the high ability treatment and P nl = P (35.5−2.5) for the low ability treatment. Normalized offers above one are not credible -accounting for 3.1% of the total offers -and were ignored in the regressions. 15 The regression results confirmed the importance of information and therefore of the development of a good reputation in the probability of an employer respecting his promises as suggested with figures 5a and 5b. We would have expect, however, this reputation seeking to be more important in the information with expected 25 periods treatments 14 The two-step procedure is an alternative to a generalized tobit model, which is not obvious to estimate in a panel setting. For the amount transferred, we use a two error components random effects model. New cross-variables are introduced to distinguish between the information with fixed 25 periods and the non information treatments for 'Last 5 periods', 'Last offer' and 'Ability' variables. This twostep procedure is less rectrictive than the tradional Tobit model. Unfortunalely, none of these techniques are nested. 15 Few observations are clustered at one. We have ignored this upper limit.
than with the fixed 25 period treatments. When an employer has his last training offer rejected, he has a tendency not to respect his promise in an effort somehow to recoup his losses. However, this strategy is less important for the high ability workers in line with the importance for the employers to maintain a good reputation with this category of workers. We note that as the experiment evolves, the probability of an employer honoring his promises declines with endgames effect in the N o Information and fixed Information treatments. Finally, as for the case of the probability of a worker accepting the training, we found that the observed covariate variables are insignificant when we control for a random individual effect. Information significantly increases the amount transferred to the trained workers. The worker's ability strongly influences the amount transferred, in all treatments, but even more so in the no informaion treatment and in the information treatment with a fixed 25 periods. In a sense the level of ability narrows the gap between the informaton and the no information treatments in the value of the amounts transferred to the workers when the employer has decided to honor his promise. Finally, the amounts transferred increase with graduate students and with male participants. 
Conclusion
Do people succeed in cooperating and generating a training rent? As pointed out by game theory, this strongly relies on the credibility at the end of the game of the profit sharing rule. In the absence of external institutions, coordination on the optimal outcome is difficult to achieve. However, reputation building can be an effective means of enforcing cooperation if an institution tracks and disseminates information about players' past actions.
In the no information treatments, the decisions by the employers and the workers converge over time with the theoretical predictions of no offer and no acceptation of training. As predicted, the ability level (i.e. the size of the rent), does not play a role. The employer and the worker enter into a negative reciprocity dynamics. Unrewarded trainings reduce the worker's probability to accept the training over time. As a consequence, the employer decreases the amount promised. In that context there are major barriers to training in firms.
In both information treatments, the probability of offering a training decreases over time. In the information treatments with a fixed number of periods, a higher ability increases the probability of offering a training, contradicting the theoretical predictions. An offer by an employer rejected in the previous period decreases the probability that the employer will offer a training to a high ability worker in the information treatment with a random number of periods. In both infomation treatments, the ability and the amount promised by the employers increase the probability of workers accepting the training. Information allows reputation building. An employer with a good reputation coupled with a credible offer greatly increases the probability that the worker will accept the training while a bad reputation reduces that probability.
The development of a good reputation plays a strong role in the probability of an employer respecting his promises. However, this reputation seeking is not as important in the information treatment with a random number of periods. An employer whose last training offer was rejected tries to recoup his losses by not respecting his current promise. This strategy is less important for the high ability workers in line with the importance for the employers to maintain a good reputation with this category of workers. We note that as the experiment proceeds, the probability of honoring his promise declines with endgames effect in the no information and in the fixed information treatments. Finally, the ability narrows the gap between the informion and non information treatments in the amounts transferred to the workers. The introduction of an information system on the reward of the last trained worker positively and significantly influences the behavior of the players. However, this mechanism presents some drawbacks. Not all the employers were able to establish a good reputation, which suggests that information does not provide enough incentives to discipline reward behaviors. Overall, while information and reputation matter for training in firms, however, this is likely to be a long and costly process and might not be a good substitute for a certification alternative.
6. Appendix 6.1. Numerical application A:employer; B: worker.
Instructions for the high ability and information with fixed 25 periods treatment (AI)
You are taking part in an experiment where you are asked to make decisions. Over the course of this experiment, you can win money. The amount of money depends on your decisions, and in some cases, on another person's decisions. Each one of you takes his/her decisions individually in front of his/her computer. You are asked not to communicate with other participants. In the experiment, anonymous pairs will be formed from a participant A and a participant B. The experiment will be comprised of 25 independent periods. Each each new period, the pairs will be randomly formed with a participant A and a participant B. You are designated as a participant A or a participant B at the beginning of the experiment. You will keep this role for the entire duration of the experimental session. Unfolding of a period: Each period consists of three steps. During the first step, participant A decides whether or not to offer a premium P to participant B. P must take the form of an integer and a decimal. The allowed values of P are, for example: (0.1; 0.2; ...; 13.7; 13.8; ...). ⇒ If A does not offer a premium, the period ends and the participants' earnings are 46.2 experimental units (EU) for A and 23.5 EU for B.
In the second step, if A has offered a premium P , B is informed of the amount of the promised premium and must then decide to accept or to decline the proposition from A. ⇒ If B refuses, B will earn 23.5 EU and A will gain 41.2 EU. The period is now over. ⇒ If B accepts, B will earn 13.5 EU plus the premium P , that is (13.5 + P ). A will earn the amount corresponding to 101.0 minus the premium P , that is (101.0-P ).
In the third step, A decides to pay or not to pay the promised premium. If the decision is positive, the value of the promised premium is P . If A does not pay the premium, the value of P is 0. Observation of the last premium paid by participant A: At the beginning of each period except for the first period, the participant B takes note of the last premium paid by the participant A. The participant B receives the following message on his computer screen: → "The last premium paid by this participant A was of" followed by the amount of the last premium paid by A. If this participant A has not paid the last promised premium, the following message is shown on the screen: → "The last premium paid by this participant was 0"
Note that if A has never offered a premium to a participant B, this information is not available. B is informed that this participant A has never offered a premium to a participant B up to now. Participant B sees the following message on the computer screen:
→ "This participant A has not paid a premium to a participant B so far. Note that either A has never promised a premium, or no participant B has accepted his or her proposition." Information available at the end of each period: At the end of each period, depending on the decisions taken, you are informed of: -A's decision (offer a premium or not); -The amount of the promised premium P; -B's decision (accept or decline the premium); -The payment or the non-payment of the promised premium; -Your earnings for this period; -Your cumulative earnings. Calculating your earnings: Your total earnings from the experimental session are determined by the sum of the earnings for each period. The value of your account will be converted in Canadian dollars with a conversion rate of 2 cents per 1 EU. Before we begin the experiment, we will ask you a few questions regarding the understanding of these instructions. To carry on, everybody must have correctly answered all questions. You will then be asked to please provide us with some information regarding your age, gender, level and field of study, attended school or university and whether you have already taken part in an experiment. We encourage you to take a few minutes to go over the instructions. You will then be asked to take place in front of your computer. If you have any questions, raise your hand and we will come and see you.
During the experiment, please do not ask questions or raise your voice. Thank you for respecting these rules.
